As part of our on-going research on the conformational and electronic interactions in β-thio-carbonyl compounds, e.g. N-methoxy-N-methyl-2-[(4'-substituted) phenylthio]propanamides,
The piperidone ring in the title compound, C 18 H 17 Cl 2 NOS 2 , has a distorted half-chair conformation. The S-bound benzene rings are approximately perpendicular to and splayed out of the mean plane through the piperidone ring [dihedral angles = 71.86 (13) and 46.94 (11) ]. In the crystal, C-HÁ Á ÁO interactions link the molecules into [010] supramolecular chains with a helical topology. C-HÁ Á ÁCl and C-HÁ Á Á interactions are also present.
Related literature
For background to -thiocarbonyl compounds, see: Vinhato (2007) ; Olivato et al. (2009) . For related structures, see: Zukerman-Schpector et al. (2006 , 2008 . For ring conformational analysis, see: Cremer & Pople (1975) . For further synthetic details, see: Hashmat & McDermott (2002) ; Zoretic & Soja (1976 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C7-C12. Symmetry codes: (i) Àx þ 3 2 ; y À 1 2 ; Àz þ 3 2 ; (ii) Àx þ 1 2 ; y þ 1 2 ; Àz þ 3 2 ; (iii) Àx þ 1 2 ; y À 1 2 ; Àz þ 3 2 .
Data collection: COLLECT (Nonius, 1999); cell refinement: SCALEPACK (Otwinowski & Minor, 1997); data reduction: DENZO (Otwinowski & Minor, 1997) and SCALEPACK; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999). and 1-methyl-3-phenylsulfonyl-2-piperidone, utilizing spectroscopic, theoretical and X-ray diffraction methods (Vinhato, 2007; Olivato et al., 2009; Zukerman-Schpector et al. 2008) , the title compound, (I), was synthesized and its crystal structure determined.
In (I), Fig. 1 , the piperidone ring has a distorted half-chair conformation: the ring-puckering parameters are q 2 = 0.453 (2) Å, q 3 = -0.271 (2) Å, QT = 0.528 (3) Å, φ 2 = 37.4 (3) ° (Cremer & Pople, 1975) . While the S2-bound benzene ring is orientated to be almost perpendicular to the plane through the piperidone ring [dihedral angle = 71.86 (13) °], the S1-bond benzene ring is somewhat splayed with respect to the other rings, forming dihedral angles of 46.94 (11) and 61.68 (13) °w ith those through the piperidone and S2-bound benzene rings, respectively. Supramolecular helical chains aligned along the b axis dominate the crystal packing, Fig. 2 and Table 1 , and these are sustained in the crystal structure by C-H···Cl and C-H···π interactions, Table 1 .
Experimental
Firstly, 4-chlorothiophenol (5.8 g, 40 mmol) was reacted with bromine (1.1 ml, 40 mmol) in dichloromethane (250 ml) on hydrated silica gel support (25 g of SiO 2 and 12 ml of water) to give 4-chlorophenyl disulfide (5.3 g, yield = 93%).
A yellow solid was obtained after filtration and evaporation without further purification (Hashmat & McDermott, 2002) .
1-Methyl-2-piperidinone (2.0 g, 18 mmol) was added dropwise to a cooled (195 K) solution of hexamethylphosphoramide (HMPA) (3.3 ml, 18 mmol), diisopropylamine (2.6 ml, 18 mmol) and butyllithium (11.5 ml, 18 mmol) in THF (60 ml).
After 20 minutes, 4-chlorophenyl disulfide (5.3 g, 18 mmol) dissolved in THF (10 ml) was added dropwise to the enolate solution (Zoretic & Soja, 1976) . After stirring for 3 h at 195 K, water (80 ml) was added at room temperature and extraction with chloroform was performed. The organic layer was dried over anhydrous sodium sulfate. After evaporation of solvent, a crude solid was obtained. Purification through flash chromatography with a solution of hexane and ethyl acetate in a 7:3 ratio give the pure product (2.8 g, yield = 35%). Irregular lumps of (I) were obtained by vapour diffusion of n-hexane into 
Refinement
The H atoms were geometrically placed (C-H = 0.93-0.97 Å) and refined as riding with U iso (H) = 1.2-1.5U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C2 0.3322 (3) 0.3195 (2) 0.66893 (9) 0.0514 (5) 
Hydrogen-bond geometry (Å, °)
Cg1 is the centroid of the C7-C12. Symmetry codes: (i) −x+3/2, y−1/2, −z+3/2; (ii) −x+1/2, y+1/2, −z+3/2; (iii) −x+1/2, y−1/2, −z+3/2. Fig. 1 supplementary materials sup-8 Fig. 2 
